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(54) SEMICONDUCTOR DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the device hardly 
being affected by external disturbance such as external 
noise or internal noise by supplying a stable reference 
clock to a CPU and a peripheral circuit controlled by the 
CPU in a short time in the case of restoration from a 
pseudo SLEEP state to a normal operating state. 
SOLUTION: An oscillation output 8 obtained by a crystal 
oscillation circuit is given to an input terminal 17 of a 2- 
input Schmitt trigger NOR circuit 2. A control signal 10 
is given to an input terminal 18 so as to select whether 
or not an output signal 9 from the 2-input Schmitt 
trigger NOR circuit 2 is to be oscillated. That is, the 
output signal 9 is oscillated when the control signal 10 
has an L level to supply a reference clock to the 
semiconductor device or the electronic device to driven 
it and when control signal 10 has an H level, the output 
signal 9 becomes constant at an L level, the reference 
clock is not supplied to set the mode to the pseudo 
SLEEP state. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] Use an oscillator circuit, have a source of a constant voltage which makes said 
oscillator circuit drive, and an oscillation output obtained from said oscillator circuit is made 
to input into one of input terminals of a multi-input schmitt trigger mold logical circuit (input 
terminal l). A semiconductor device characterized by using a signal which is made to input a 
control signal into all input terminals except said input terminal 1 of said multi-input schmitt 
trigger mold logical circuit, and is outputted from said multi-input schmitt trigger mold 
logical circuit as a reference clock for making it drive. 

[Claim 2] A semiconductor device according to claim 1 which contained an oscillator circuit. 
[Claim 3] Use an oscillator circuit, have a source of a constant voltage which makes said 
oscillator circuit drive, and an oscillation output obtained from said oscillator circuit is made 
to input into one of input terminals of a multi-input schmitt trigger mold logical circuit (input 
terminal l). Electronic equipment characterized by using a signal which is made to input a 
control signal into all input terminals except said input terminal 1 of said multi-input schmitt 
trigger mold logical circuit, and is outputted from said multi-input schmitt trigger mold 
logical circuit as a reference clock for making it drive. 

[Claim 4] Electronic equipment according to claim 3 which built in an oscillator circuit. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] An oscillator circuit is used for this invention and it relates to the 
semiconductor device and electronic equipment which have the function to make it drive. 
[0002] 

[Description of the Prior Art] An example realized using the ridge oscillator of the reference 
clock generation section including an oscillator circuit in the semiconductor device or 
electronic equipment made to drive using the conventional oscillator circuit is shown in 
drawing 3 . namely, oscillation **** from the output signal of said NOT circuit which made 
the oscillation output emitted from an oscillator circuit input into the input section of a 
schmitt trigger mold NOT circuit or the usual NOT circuit, and reversed logic, or said 
oscillator circuit - as [ the ] was used as a reference clock for making said semiconductor 
device or electronic equipment drive. 
[0003] 

CProblem(s) to be Solved by the Invention] In the Prior art, when setting it as the condition 
(this condition is hereafter called a false SLEEP condition) of not supplying the oscillation 
signal to the circumference circuit which CPU which a semiconductor device or electronic 
equipment has, and said CPU control, it was required to stop actuation of the oscillator circuit 
which emits said oscillation signal. However, when actuation of said oscillator circuit was 
stopped and actuation was made to start again, by the time the periodicity, the amplitude 
nature, etc. of the oscillation signal outputted were stabilized, time amount was spent, and 
the technical problem that it had to wait for supply of an oscillation signal in said CPU and 
said circumference circuit in the meantime occurred. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a 
semiconductor device of this invention (l) Use an oscillator circuit and it has a source of a 
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constant voltage which makes said oscillator circuit drive. An oscillation output obtained from 
said oscillator circuit is made to input into one of input terminals of a multi-input schmitt 
trigger mold logical circuit (input terminal l). A control signal is made to input into all input 
terminals except said input terminal 1 of said multi-input schmitt trigger mold logical circuit, 
and it is characterized by having a means to use a signal outputted from said multi-input 
schmitt trigger mold logical circuit as a reference clock for making it drive. 
[0005] (2) It is characterized by having a means given in (l) which built in an oscillator circuit. 
[0006] Moreover, (3) oscillator circuits are used for electronic equipment, and it has a source of 
a constant voltage which makes said oscillator circuit drive. An oscillation output obtained 
from said oscillator circuit is made to input into one of input terminals of a multi input 
schmitt trigger mold logical circuit (input terminal l). A control signal is made to input into 
all input terminals except said input terminal 1 of said multi-input schmitt trigger mold 
logical circuit, and it is characterized by having a means to use a signal outputted from said 
multi-input schmitt trigger mold logical circuit as a reference clock for making it drive. 
[0007] (4) It is characterized by having a means given in (3) which built in an oscillator circuit. 
[0008] 

[Example] Hereafter, this invention is explained to details with reference to a drawing. 
[0009] Drawing 1 is one example which showed this invention using the ridge oscillator and 2 
input schmitt trigger mold NOR circuit. That is, the oscillation output of 8 obtained from a 
ridge oscillator is made to input into the input terminal 17 of 2 input schmitt trigger mold 
NOR circuit of 2. A control signal 10 is made to input into an input terminal 18, and it enables 
it to choose as it whether the oscillation output of the output signal 9 from 2 input schmitt 
trigger mold NOR circuit 2 is carried out. Namely, when a control signal 10 is L level, a 
reference clock is made to supply and drive to a semiconductor device or electronic equipment, 
in the case of H level, an output signal 9 becomes fixed on L level, an output signal 9 serves as 
an oscillation output, and it will be [ said reference clock is not supplied but] in a false SLEEP 
condition. Drawing 2 is one example which showed this invention using the ridge oscillator 
and 2 input schmitt trigger mold NAND circuit. That is, the oscillation output of 8 obtained 
from a ridge oscillator is made to input into the input terminal 20 of 2 input schmitt trigger 
mold NAND circuit of 11. A control signal 10 is made to input into an input terminal 21, and it 
enables it to choose as it whether an oscillation signal is made to output the output signal 9 
from 2 input schmitt trigger mold NAND circuit 11. Namely, when a control signal 10 is H 
level, a reference clock is made to supply and drive to a semiconductor device or electronic 
equipment, in the case of L level, an output signal 9 becomes fixed on H level, an output signal 
9 serves as an oscillation output, and it will be [ said reference clock is not supplied but ] in a 
false SLEEP condition. Between false SLEEP conditions is operating and an oscillator circuit 
is continuing outputting the stable oscillation signal for it. Therefore, when the level of a 
control signal 10 is reversed and it is made to return to a normal operation condition from a 
false SLEEP condition, a reference clock can be supplied to the circumference circuit where it 
does not wait for time amount until an oscillation condition is stabilized, but CPU and said 
CPU also control **. 

[0010] An example of 2 input schmitt trigger mold NOR circuit which used and constituted 
the CMOS transistor in drawing 4 is shown. The input terminal 17 has a schmitt trigger 
property, and inputs a clock signal. An input terminal 18 does not have a schmitt trigger 
property, but inputs a control signal. 

[0011] An example of 2 input schmitt trigger mold NAND circuit which used and constituted 
the CMOS transistor in drawing 5 is shown. The input terminal 20 has a schmitt trigger 
property, and inputs a clock signal. An input terminal 21 does not have a schmitt trigger 
property, but inputs a control signal. 

[0012] Drawing 6 (a) shows the example of the oscillation output 8. Now, suppose that the 
condition that the periodicity of the oscillation output 8 of a ridge oscillator like 27 was 
disturbed arose in response to the effect of disturbance, such as an external noise and an 
internal noise. According to this invention, the oscillation output 8 inputs into a schmitt 
trigger mold circuit, and unless it is magnitude to the extent that it amounts to 25 or 26 
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whose wave-like turbulence by the disturbance of 27 is the logic reversal level of said schmitt 
trigger mold circuit, the oscillation wave of 9 outputted from said schmitt trigger mold circuit 
does not produce and cheat out of change to the periodicity of the oscillation signal of 8, as 
shown in drawing 6 (c). Therefore, according to this invention, causing aggravation of the 
periodicity of a reference clock by disturbance like [ when not using a schmitt trigger mold 
circuit ] is avoided. That is, it has the feature that this invention makes a small reference 
clock and the probability to be influenced to disturbance by using a schmitt trigger mold 
circuit can provide a semiconductor device or electronic equipment with it. 
[0013] Moreover, although the capacitor aiming at stabilization of a constant-voltage output 
as shown in drawing 7 needed to be added of the case where a schmitt trigger mold circuit is 
not used to the constant-voltage output which emits the constant voltage which makes an 
oscillator circuit drive Even if said constant-voltage output is influenced of disturbance even if 
and logic reversal level lapses into an unstable state by using a schmitt trigger mold circuit by 
this invention Turbulence of one logic reversal level 25 or 26 of said schmitt trigger mold 
circuit does not affect the periodicity of a reference clock 9, unless even the region of another 
logic reversal level 26 or 25 is arrived at. That is, when not adding the constant-voltage 
output stabilization capacitor 33, this invention can reduce the probability for the periodicity 
of a reference clock 9 to be disturbed by turbulence of said constant-voltage output, compared 
with the case where a schmitt trigger mold circuit is not used. Therefore, when making it 
real-operate, it becomes removable [ said constant- voltage output stabilization capacitor 33 ]. 
Therefore, the cost cut of the product by reduction of the number of components is attained, 
and offer of a cheap product is attained. Moreover, by reducing the total number of 
components, the miniaturization of product size can be promoted and offer of a product 
convenient at the time of manufacture, shipment, use, and carrying etc. is attained. Or 
development of a product with many functions can be promoted compared with the product by 
the Prior art, without replacing the components which become removable by this invention, 
and it also becoming possible to add the components' which are needed since a product has a 
new useful function's, and having bigger size than the product size by the Prior art. Thus, as 
compared with the product by the Prior art, it acts effectively on the occasion of development 
of a convenient product for a user. 
[0014] 

[Effect of the Invention] The effect of this invention is to be able to supply the reference clock 
stabilized for a short time to the circumference circuit which CPU and said CPU control in the 
case of the return in the normal operation condition from a false SLEEP condition compared 
with a Prior art. 

[0015] Moreover, by this invention, the engine performance of a function acts on the 
periodicity of a reference clock of said semiconductor device and electronic equipment 
effectively to improvement in the precision of the timer circuit, counter circuit, etc. for which 
it depends greatly. And it operates by low power, can be made to be able to drive with an 
oscillation signal, and, generally can apply to the semiconductor device and electronic 
equipment which have a synchronous operation circuit, and stability of operation can be 
improved. 

[0016] In addition, it acts effectively to the number reduction of components of products, the 
cost reduction of a product, and the miniaturization of a product. 
[Brief Description of the Drawings] 

[Drawing l] The semiconductor device of this invention, or example drawing of the reference 
clock generation section using the ridge oscillator of electronic equipment, and 2 input 
schmitt trigger mold NOR circuit. 

[Drawing 2] The semiconductor device of this invention, or example drawing of the reference 
clock generation section using the ridge oscillator of electronic equipment, and 2 input 
schmitt trigger mold NAND circuit. 

[Drawing 31 Example drawing of the reference clock generation section using the ridge 
oscillator and schmitt trigger mold NOT circuit by the Prior art. 

[Drawing 4] Example drawing of 2 input schmitt trigger mold NOR circuit constituted with 
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the CMOS transistor. 

[Drawing 5l Example drawing of 2 input schmitt trigger mold NAND circuit constituted with 
the CMOS transistor. 

[Drawing 61 (a) Example drawing when an oscillation output is influenced by disturbance and 
a wave is disturbed. 

The reference clock wave form chart obtained from the oscillation output shown in (b) and (a) 
by the Prior art. 

The reference clock wave form chart obtained from the oscillation output shown in (c) and (a) 
by this invention. 

[Drawing 7l Example drawing of the external components connection of the semiconductor 
device by the Prior art. 

[Drawing 81 (a) Example drawing when the constant-voltage output in a voltage stabilizer is 
confused. 

Drawing showing turbulence of the logic reversal level of a NOT circuit produced by 
turbulence of the constant- voltage output in (b) and (a). 

Drawing showing the turbulence of a reference clock wave produced by turbulence of the logic 
reversal level of the NOT circuit in (c) and (a). 

[Drawing 9l Example drawing of a configuration of having realized the electronic equipment 
adapting the semiconductor device of this invention and said semiconductor device using the 
ridge oscillator. 

[Drawing 101 Example drawing of the electronic equipment of this invention. 
[Description of Notations] 

1 ... NOT circuit for an oscillation 

2 ... 2 input schmitt trigger mold NOR circuit 

3 ... Feedback resistance 

4 ... Drain resistance 

5 ... Crystal oscillator 

6 ... Gate capacitor 

7 ... Drain capacitor 

8 ... Oscillation output 

9 ... Reference clock 

10 ... Control signal input 

11 ... 2 input schmitt trigger mold NAND circuit 

12 ... Schmitt trigger mold NOT circuit 

13 ... GND 

14 ... Constant- voltage output 

15 ... P channel MOS transistor 

16 ... N-channel MOS transistor 

17 ... Input terminal for clock signals of 2 input schmitt trigger mold NOR circuit 

18 ... Input terminal for control signals of 2 input schmitt trigger mold NOR circuit 

19 ... Output terminal of 2 input schmitt trigger mold NOR circuit 

20 ... Input terminal for clock signals of 2 input schmitt trigger mold NAND circuit 

21 ... Input terminal for control signals of 2 input schmitt trigger mold NAND circuit 

22 ... Output terminal of 2 input schmitt trigger mold NAND circuit 
The oscillation output wave of 23. ..8 

24 ... Logic reversal level of a NOT circuit 

25 ... Logic reversal level reversed from L level of a schmitt trigger mold NOT circuit to H 
level 

26 ... Logic reversal level reversed from H level of a schmitt trigger mold NOT circuit to L 
level 

27 ... Wave like turbulence by disturbance 

28 ... H level of a reference clock 

29 ... L level of a reference clock 

30 ... Reference clock obtained when a schmitt trigger mold circuit is not used 
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31 ... Reference clock obtained when a schmitt trigger mold circuit is used 

32 ... Turbulence of a reference clock 

33 ... Constant-voltage output stabilization capacitor 

34 ... Turbulence of a constant* voltage output 

35 ... Turbulence of logic reversal level 

36 ... Constant- voltage output level 

37 ... GND level 

38 ... VSS 

39 ... CPU 

40 ... Circumference circuit 

41 ... Schmitt trigger mold circuit 

42 ... Constant* voltage generating circuit 

43 ... Oscillation input terminal 

44 ... Oscillation output terminal 

45 ... Constant- voltage output terminal 
46... Cell 

47 ... VDD terminal 

48 ... VSS terminal 

49 ... Interface circuitry 

50 ... I/O circuit 

51 ... Buzzer circuit 

52 ... Display circuit 

53 ... Circumference electronic parts 

54 ... Display screen 

55 ... Push switch 

56 ... Loudspeaker 

57 ... Buzzer terminal 

58 ... Buzzer resistance 

59 ... Terminal for a display 

60 ... Input/output terminal 

61 ... Pull-up resistor 

62 ... VDD 
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